Metallothionein protects bone marrow stromal cells against hydrogen peroxide-induced inhibition of osteoblastic differentiation.
Metallothionein (MT), a cysteine-rich, metal-binding protein, is involved in homeostatic regulation of essential metals and protection of cells against oxidative injury. It has been shown that oxidative stress is associated with pathogenesis of osteoporosis and is capable of inhibiting osteoblastic differentiation of bone cells by nuclear factor-kappaB (NF-kappaB). In this study, the effect of MT on oxidative stress-induced inhibition of osteoblast differentiation was examined. 50-200 microM hydrogen peroxide-induced oxidative stress suppressed the osteoblastic differentiation process of primary mouse bone marrow stromal cells (BMSCs), manifested by a reduction in the differentiation marker alkaline phosphatase (ALP). The presence of exogenous MT (20-500 microM) or induction of endogenous MT by ZnCl2 (50-200 microM) could protect BMSCs against H2O2-induced inhibition of osteoblastic differentiation, manifested by a resumption of H2O2-inhibited ALP activity and ALP positive cells. Furthermore, adding exogenous MT or inducing endogenous MT expression impaired H2O2-stimulated NF-kappaB signaling. These data indicate the ability of MT to protect BMSCs against oxidative stress-induced inhibition of osteoblastic differentiation.